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[1] : • • • '■ - • • . . 

[Claims] • . 

[Claim 1] A method for producing scallop mid-gut grand oil wherein the method comprises 
allowing protease to act on scallop mid-gut grand, separating and collecting the liberated highly 
unsaturated fatty acid-containing oil, and purifying by a process that includes a degumming step, 
a deacidifying step, and a decoloring step. 

[Claim 2] A method for producing a highly unsaturated fatty acid-containing oil having a fatty 
acid composition comprising 60% or more of eicosapentaenoic acid and less than 1.0% of 
arachidonic acid, wherein the method comprises ethyl-esterifying or methyl-esterifying scallop 
mid-gut grand oil obtained by the method according to claim 1, and purifying by a process that 
includes a separating process by urea addition. 

[Claim 3] Scallop mid-gut grand oil obtained by the method according to claim 1. 

[Claim 4] Ethyl eicosapentaenoate having a purity of 96.5% or more wherein its raw material is a 

highly unsaturated fatty acid-containing oil obtained by the method according to claim 2. 

Petailed Description of the Invention] 

[0001] 

[Technical Field of Industrial Application] 

The present invention relates to a production method of a highly unsaturated fatty acid- 
containing oil, and more particularly, to a highly unsaturated fatty acid-containing oil derived 
from scallop mid-gut grand and containing a high content of eicosapentaenoic acid and a low 
content of arachidonic acid, and a production method thereof. 
[0002] 
[Prior Art] 

Since eicosapentaenoic acid (hereinafter sometimes referred to as "EPA") has various 
pharmacological effects, its ethyl ester form has been approved for use as a pharmaceutical. 
The method used for its production comprises: pressing fish such as sardines, anchovies 
menhadens, and pilchards that are rich in oils of highly unsaturated fatty acids; collecting the oil- 
purifying the resulting fish oil by various means such as distillation, separation by urea addition,' 
or chromatographic separation; and concentrating by precision distillation to obtain a 
pharmaceutical. 
[0003] 

The task to be achieved for the aforementioned method is the removal of 
docosahexaenoic acid (hereinafter sometimes referred to as "DHA") and arachidonic acid 
(hereinafter sometimes referred to as "AA"), which are also highly unsaturated fatty acids 
similar to EPA. In particular, despite AA has an extremely similar molecular structure to EPA 
it has the opposite pharmacological action, and has also been reported to cause disorders such as* 
rashes. Consequently, various researches have been conducted on methods for its efficient 
removal. Unexamined Published Japanese Patent Application No. Hei 4-103558 discloses a 
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method for extracting EPA as a silver complex and then separating and purifying it from AA and 
the like. However, this method cannot be said to be an industrially advantageous method since 
it uses expensive silver nitrate. 
[0004] 

The inventors of the present invention conducted studies on various raw material oils, 
based on the idea that highly pure EPA can be obtained without relying on expensive purification 
means when using a raw material oil that has a high content of EPA and a low content of AA. 
As a result, findings were obtained indicating that oil (hereinafter sometimes referred to as 
1 "scallop waste product oil") derived from scallop mid-gut grand (hereinafter sometimes referred 
to as "scallop waste product (Hotateuro)") is suitable for this. Comparing the fatty acid 
composition of scallop waste product oil with that of sardine oil at the stage of the crude oil, the 
EPA content of scallop waste product oil is 10% higher than that of sardine oil, while the content 
of AA is roughly only one-fourth that of sardine oil, as indicated in the table below. 

Scallop waste product crude oil (%) Sardine crude oil (%) 

31 ' 20 

0.3.1 1.2 
1.0% 6.0% 

However, Unlike sardine oil, since scallop waste product oil cannot be collected by pressing and 
it also contains high levels of proteins and so forth, the production of EPA from scallop waste 
product oil has yet to be carried out on an industrial scale. 
[0005] 

[Problems to be Solved by the Invention] 

Therefore, in order to solve the aforementioned problems, the object of the present 
invention is to provide a method for efficiently producing scallop waste product oil Having a high 
EPA content and low arachidonic acid weight concentration from scallop waste product, and 
provide it as a raw material of highly pure EPA or ester thereof. 



[2] 

[0011] 

The present invention comprises allowing protease to act on scallop waste product 
followed by collection of highly unsaturated fatty acid-containing oil. The amount of water 
added to the scallop waste product is about 0.1 to 10 parts, or preferably 2 to 5 parts, per 1 part 
of scallop waste product from the viewpoint of ensuring fluidity and promoting separation of 



EPA 
AA 

AA/EPA(%) 
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oily components. 
[0012] 



may be used alone or as a mixture. The enzyme source may be an animal, plant or microbe 
and a wide range of enzymes can be used, examples of which include pepsin, bromelain, renin,' 
trypsin and chymotrypsin as well as bacterial proteases, mold proteases and actinomycete 
proteases. In addition to commercially available purified products, these enzymes can be used 
m the form of unpurified enzymes, culture liquid containing enzyme or materials containing 
enzymes such as malted rice. 
[0013] 

Although the added amount of protease is suitably determined depending on the titer 
freatment temperature and time, etc., it is typically 0.01 to 5% by weight, and preferably 0.1 to' 
2 /o by weight, of the weight of the scallop waste product 
[0014] 

The protein decomposition reaction of protease is carried out by heating to about 10 to 
70°C, or preferably 30 to 50°C, adjusting to a pH of about 3 to 9, or preferably 5 to 8, and 
sumng for about 0.5 to 24 hours, or preferably for 3 to 5 hours. After a predetermined amount 
of time, the protease is deactivated by heating to 90°C or higher for 10 to 15 minutes to stop the 
reaction. v 
[0015] 

The oily component is separated and collected from the liquid obtained in the 
aforementioned reaction by, for example, centrifuging for 5 to 10 minutes at 3000 to 10000 rpm 
with a centrifuge. In this manner, an oil collection yield (weight of extracted oil/weight of 
crude fat x 100) of 95% or higher can be attained. 



[3] ~ " 

[0024] 

[Example 1] 

Scallop waste product used was obtained from scallops caught within the jurisdiction of 
Oshima, Hokkaido, and discharged from a marine product processing plant in the same area 
The general properties of this scallop waste product are shown in Table 1 40 liters of ion 
exchanged water and 100 g of protease originating in a microbe belonging to the genus Bacillus 
(Protin PC-10, Daiwa Kasei K.K.) were added to 10 kg of this scallop waste product Mowed by 
storing at 50°C for 4 hours. After deactivating the protease by heating for 10 minutes at 90°C 
the mixture was centrifuged for 10 minutes at 3,000 rpm to obtain 640 g of an oily component' 
The oil collection yield was 95.5%. The general properties and fatty acid composition of the 



(Published VmamM 

4/5 



Gas Chromatography Cn^if,^ 
Instrument used 
Carrier gas 
Split ratio 
Detector 
Column 

Injection temperature 
Column temperature 
Detector temperature 



GC-14B 
He, 1 ml/min 
100:1 
FID 

DB-WAX(J&W), 0.25 mm* 

film thickness: 0.25 urn 

250°C 

210°C 

250°C 



x 30 m, 



Table 1 Properties of Scallop Waste PrnHnrt 

Analyzed Parameter Percent by w eight 

Moisture 
Crude fat 
Crude protein 
Crude ash 



72.1 
6.70 
14.47 
2.43 



Table 2 Properties and Fatty Acid Comnositinn nf s^ ]on Wagfp Pr ^ uct on (CmAp nn} 
Analyzed Pa rameter 

3.7 
186.7 
181.3 
14 



Acid value 
Iodine value 
Saponification value 
Color tone (G) 

Fatty Acid Composition 



AA 

EPA 

DHA 



0.31 

31.66 

8.19 



Next, 1 g of phosphoric acid (85%) was added to 100 g of the resulting oil, and the 
formed precmitate was removed by centrifuging for 10 minutes at 3,000 rpm. Deacidification 
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was then carried out by adding 3 ml of 10% aqueous sodium hydroxide solution to the oil 
followed by stirring for 10 minutes and removing the precipitate by centrifugation. Next after 
washing with water and dehydrating, the oil was decolored by adding 5 g of activated clay 
(Mizusawa Industrial Chemicals, Ltd.) to obtain 93 g of purified oil having a color tone (G) of 8 
There were no changes in the fatty acid composition of the scallop waste product purified oil 
resulting from the aforementioned purification process, and it was the same as the fatty acid 
composition of the crude oil. 
[0025] 

The resulting purified oil was ethyl-esterified by adding 30 ml of 2% sodium hydroxide 
ethanol solution and stirring at 30°C for 10 hours. After removing the glycerin, the oil was 
washed with water and then dehydrated to obtain 83 g of a fatty acid ethyl ester mixture 300 g 
of urea (reagent grade 1) and 750 ml of 85% aqueous ethanol solution were added to this mixture 
followed by dissolving the urea by heating to 60°C, stirring for 10 minutes at that temperature 
cooling to 20°C and then removing the formed precipitate by filtration. After distilling off the 
solvent m the filtrate with a rotary evaporator, the resulting product was washed with water and 
dehydrated followed by decoloring by adding 1 g of activated clay to obtain 35 g of a fatty acid 
ethyl ester mixture having the composition shown in Table 3. 




AA 

EPA 

DHA 



0.59 
61.27 
16.30 



The aforementioned fatty acid ethyl ester mixture was precision distilled to obtain ethyl 
eicosapentaenoate having a purity of 96.5%. 
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